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not hybridize to and has no homology with anv one of said multiple target DTilA sequences or 
its complement , whereby the synthesis of spurious amplification products are prevented: 

b) the melting temperature of a hybrid between X and its complement in the absence of 
other sequences is greater than about 60°C; 

c) [said 3'-Y domains] each md VY domain comprises a unique sequence contained 
within or flanking one of said multiple target J fcNA sequences or its complement whereby the 
synthesis of spurious amplification products are prevented: and 

d) the melting temperature of a hybrid between at least one of said 3'-Y domains and 
its complement, in the absence of other sequences, is different from the melting temperature of 
a hybrid between at least one other 3'-Y domain and its complement present in said multiplex 
PGR; and 

e) each of said primers being capable of annealing specifically wilh its cognate target 
sequence under uniform high stringency annealing conditions during said amplification. 



2. (Twice Amended) The m ultiplicity of single-stranded olig onucleotide DNA 
primers according to claim 1, wherein X comprises t^jp sequence 5'- 
GCGGTCCCAAAAGGGTCAGT-3' (SEQ ID NO:^ 

3. (Twice Amended) The multiplicity o f single-str anded oligonucleotide DNA 
primers according to claim 1, wherein X and Y each comprise from 17 to 20 bases. 



4. (Twice Amended) The pinltiplicity of single-stranded oli gonucleotide DNA 
primers according to claim 1 , wherein the melting temperature of a hybrid formed between 
each of said primers and its complement in a solution of 0.5M NaCl is at least 72°C. 



5. (Twice Amended) A multiplicity of single -stranded oligonucleotide DNA 
primers for simultaneous amplification of multiple target DNA sequences under a single sel of 



reaction conditions in a single multiplex polymerase chain reaction (PGR), wherein said 

i 



primers consisi of the sequence 5 ' -GCGGTCCC AAAAGGGTCGT (SEQ ID NOM) (Y)-3\ 
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wherein an individual Y comprises a unique sequence contained within or flanking one of said 
multiple target DMA sequences or its complement. 

6. (Twice Amended) A method for simultaneous amplification of multiple 
[DNA| target DNA sequences present in a DNA sample, said method comprising: 

a) contacting said DNA sample, in a single reaction mixture, with a multiplicity of 
fpairedj single-stranded oligonucleotide [primers | DNA primer pairs having [structure 5"-XY- 
3 | * V y dnmajn and a V Y domain , wherein 

(i) each said X domain comprises the common sequence 5'- 
GCGGTCCC AAAAGGGTC AGT-3 ' (SEQ ID NO:$), whereby the synthesis of snurious 

A 

amplification products are prevented, and 

(ii) each said Y domain comprises a unique sequence contained within ox- 
flanking one of said multiple target sequences or its complement, .whereby the synthesis Qf 
spurious amplification products are prevented: and 



b) performing multiple cycles of melting, reannealing, and DNA synthesis under 




identical reaction conditions and cycling parameters. 

7. (Twice Amended) A method for simultaneously detecting the presence of 
multiple [defined] target DNA sequences in a DNA sample, which comprises the steps of: 

a) simultaneously contacting said DNA sample, in a single reaction mixture, with a 
multiplicity of sin gle-stranded oligonucleotide DNA primer pairs, each of said | pairs) 
multiplicity o f single-stra nded oligonu cleotide DNA primer pairs consisting of a first 
oli gonucleotide DNA primer and a second oligonucleotide D NA primer, wherein 

(i) said first oligonucleotide £>NA primer [of each pair] has [the structure 5'- 
XY-3'J \ fr' X domain and a 3' Y domain , wherein each said X domain comprises the common 
sequence 5' -GCGGTCCC AAAAGGGTC AGT-3' (SEQ ID NO:|$ and each said Y domain 
comprises a unique sequence contained within or fl^nlci^g one of said multiple target DNA 
sequences or its complement, and 

(ii) said second oligonucleotide DNA primer [of each pair] has [a structure 5'- 
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XY-3*] a _V X dnmqj n flF* " VY domain , wherein each said X doinaijl-compriscs the common 
sequence 5 '-GCGGTCCC AAAAGGGTC AGT-3 ' (SEQ ID NO:$), and each said Y dmmin 
comprises a unique sequence contained w ithin or flanking one of said multiple target DNA 
sequences or its complements 

whereby the synthesis of spurious am plification products are prevented: and 

b) performing multiple cycles of melting, reannealing, and DNA synthesis under 
identical reaction conditions and cycling parameters to form amplification products for each of 
said multiple |defined] target DNA sequences [primed] Amplified with said multiplicity of 
single-stranded oligonucleotide PNA primers; and 

c) detecting [the] said amplification products. 



8. (Amended) The method [of] according to claim 7* wherein detection of said 
amplification [product] products indicates the presence of [the| said multiple target DNA 
[sequence] sequences in [a] said DNA sample, 

9. (Amended) The method [of] according to claim 7 A wherein said step of 
detecting [stepj comprises gel electrophoresis. 



10. (Twice Amended) A method for high-throughput genetic screening to 
simultaneously detect the presence of multiple [defined] target DNA sequences in DNA 
| samples] samplc(s) obtained from one or more individuals, said method[s] comprising ihc 
steps of: 

a) [providing a sample of DNA from said individual(s); 

b) ] simultaneously contacting said DNA sample(s) with a multiplicity of fiingkz 
stranded oligonucleotide DNA primer pairs, each of said pairs consisting of a first 
oligonucleot ide DNA primer and a second oligonucleotide JL2NA primer, wherein 

(i) said first oli gonucleotide DNA primer of each pair has [the structure 5'-XY- 
31 a 5' X doma in and a V y domain , wherein each X ^^00 comprises the £QmiHQIl sequence 
5 'GCGGTCCC AAAAGGGTC AGT-3* (SEQ ID NO;$4) and each Y domain comprises a 



FROM- 
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unique sequence contained within or flankinp one of said multiple target DNA sequences or its 
complement, and 

(ii) said second primer of each pair has [the structure 5'-XY-3\] a 5' X domain 
and a VV domain , wherein each X domain comprises the common sequence 5 f - 
GCGGTCCC AAAAGGGTC AGT-3 ' (SEQ ID NO:$$, and each Y domain comprises a 
unique sequence contained within or flanking one of said multiple target sequences or its 
complement [;L. 

whereby the synthesis of spurious amplification products are prevented. 

[c) J h) subjecting said sample to multiple cycles of melting, reannealing, and DNA synthesis 
wherein each of said cycles is conducted under the same reaction conditions and cycling 
parameters to form amplification products for each of said multiple [defined] target DNA 
sequences [primed with said oligonucleotides]; and 

[d) ] c) detecting [the] said amplification products. 



y 



1 1 . (Amended) The method [of J ^cording to claim 1 O^wherein detection of [an] 
said amplification [product] products indicates the presence of [the] said multiple target DNA 
sequence£s) in [the] said DNA samplejts). 

12. (Twice Amended) The method [of] according^ claim 10* wherein said step 
sf detecting [step] comprises gel electrophoresis. 

13. (Twice Amended) A method for simultaneously [amplifying and] detecting 
[multiple defined target sequences] amplification products of multipl e target DNA sequenced 
in a DNA samplers), said method comprising the steps of: 

a) simultaneously contacting said DNA samplers) with a [plurality] multiplicity of 
single-stranded oligonucleotide DNA primer pairs, each of said pairs consisting of a first 
oligonucleotide DNA primer and a second pUgPHUClegtldC PNA primer eath having [the 
structure 5*-XY-3'J a 5' X domain and a 3'Y domain , wherein 

(i) said X domain in said first oligonucleotide DNA primer [of each pair] 
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comprises the common sequence 5'-GCC5GTCCCAAAAGGGTCAGT-3 ( (S12Q ID NO: J4) and 
Said Y domain comprises a unique sequence contained within or flanKing one of said multiple 
target DNA sequences or its complement, and 

(ii) said X domain in said second oli gonucleot ide DNA primer [of each pair has 
the structure 5'-XY-3', wherein each X] comprises the poirmWll sequence 
5 ' -GCGCTCCC AAAAGGGTCAGT-3 1 (SEQ ID NO:$4), and [each] said Y domain comprises 

A 

a unique sequence conrained within or flanking one of said multiple target UhA sequences or 
its complement; 

c) subjecting said samplers} to multiple cycles of melting, reannealing, and DNA 
synthesis wherein each of said cycles is conducted under the same conditions and cycling 
parameters to form amplification products for each of said multiple [defined] target 
sequences primed with said oligonucleotides, and 

d) detecting [the] said amplification products. 

14. (Amended) A method of screening to simultaneously detect amplification 
products of multiple target DNA sequences (of interest] in DNA sampled), [the] said method 
comprising the steps of: 

a) [obtaining a sample of DNA to be screened for said multiple target sequences of 
interest, 

b) ] contacting said DNA sample£s) with a [plurality] multiplicity of sjnglg-fitrHMlcd 
oligojrticleotide DNA primer pairs having fthe structure S'-XY-3'J a,5'X domain, and a 3'Y 

> rfomain under single multiplex polymerase chain reaction conditions wherein coamplification 
of said multiple target DNA sequences occurs in one or more cycles of identical melting, 
annealing and extending temperatures and times, wherein 

each [5'-X domainl said X domain comprises a common [oligonucleotide] seq uent^ thai 
is neither complementary tQ nor specific for said multiple target DNA sequences, whereby the 
synthesis of spurious amplification products are prevented: and 

each [3'-Y domain] said Y domain comprises a unique [oligonucleotide] sequence, 
vyherein said unique sequence is [each oligonucleotide] complementary to and specific for one 
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of said multiple target pNA sequences lof interest] suspected to be present in said DNA 
samnlefsl wr^rehv the sy n thesis of sp u rious amplirication Products are PrevCfll&d, ; and 
[c)| b) detecting ItheJ said amplification products. 

15. (Amended) |A| Ihfi method according to claim 14, wherein said multiple 
target DNA sequences [of interest] are located within different regions of a gene present in 
said DNA sampled . 

16. (Amended) [A] Hie method according to claim 14, wherein said multiple 
target DNA sequences Lof interest] are located within multiple genes present in said DNA 
sample(s) . 

1 7 . (Twice Amended) A [plurality] multiplicity of amplified target. DNA 
sequences [of interest amplified and detected] free of spurious amplification products produced 
according to the method of [claim 13] 

al simultaneousl y contacting a DNA sampled with a multiplicity of single-stranded 
oligonucleotide DNA prime r pairs each of said pairs consisting of a first oligonucleotide DNA 
primer and a second oligonucleotide DNA nrimer each having a 5'X domain and a 3'Y 
domain, wherein 

(i) said X d omain in said first oligonucleotide DNA nrimer comprises the 

common sequence 5'-GCGGTCCCAAAAGGG TCAGT-3' (SEP TP NO:64) and said Y 

A 

domain comprises a unique sequence contained within or flanking one of said multi ple target 

DNA sequences or its f^rnplPITISriT ffl nd 

nil said X domain in sai d second oligonucleotide DNA nrimer comprises the 

common sequence 5 ' -GCGG' VC.C.C AAA AGGG TC AGT-3 ' (SEP ID NO:6tf>. and said Y 

A 

domain co m prises a unique sequr -nrc contained within or flanking one of said multiple target 
DNA sequences or its complement: 

c) subjecting saj j sampled to multiple c ycles of melting, reannealine. and DNA 
synthesis wherein each o f said cycles is conducted under the same conditions and cycling 
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parameters, whereby a multiplicity of amplified target DNA sequences arc obtained, 

18. (Twice Amended) A [plurality] multiplicirv of amplified target DNA 
sequences | of interest amplified and detected] free of spurinns amplification products produced 
according to the method of [claim 14) confuting a DNA samplers') with a multiplicity of 
single-stranded oligonucl e otide DNA nrimer pairs having a S'X domain, and a 3'Ydomain. 
under single multiplex p olymerase chain reaction conditions wherein coamplifi cation of 
multiple target DNA seq uences occurs in one or more cycles of identical meltintf . annealing 
and extending temperatures and times, wherein 

each said X domain compri ses a common sequence that is neither complementary to 
nor specific for said multiple target DNA sequen ces, whereby the synthesis of spurious 
amplification products are nrevented: and 

each said Y domain comprises a unique sequence, wherein said unique sequence is 
complementa ry to and specific for one nf said multiple tarrer DNA sequences suspecied to be 
present in sa jd D|MA sample, wherehy the synthesis of spurious amplification products are 
prevented; a nd, whereby a multiplicity nf amplified target DNA sequences are obtained. 
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REMARKS 

The Claimed Invention 

The claimed invention relates to oligonucleotide primers for simultaneous amplification 
of multiple target DNA sequences under a single set of reaction conditions in a multiplex 
polymerase chain reaction and to methods of simultaneous amplification and detection of 
multiple DNA target sequences present in a DNA sample. The claimed invention also relates 
ro a method for high-throughput genetic screening and to a method of screening to 
simultaneously detect amplification products of multiple target sequences in a DNA sample. 
The invention is directed, as well, to a multiplicity of amplified target DNA sequences of 
interest detected according to the claimed method. 
The Pending Claims 

Claims 1, 2, 3, 4, 5 are directed to oligonucleotide primers. Claims 6 and 13 arc 



